This project is focused on the production of wollastonite (CaSiO3) from local resources. Wollastonite was produced by milling silica (SiO2) and limestone (CaCO3) in planetary mill for 1 and 5 hours. Samples have been sintered at different temperatures which are 900ºC, 1100ºC and 1300ºC for 1 hour. The raw materials that have been used was collected from surround of state of Perlis and have high purity. This has been proven by X-Ray Fluorescence (XRF) analysis. By observing under Scanning Electron Microscope (SEM), the morphology of wollastonite shows that it has high porosity and disperses homogeneously. The X-Ray Diffraction (XRD) pattern shows that the phase of β wollastonite occurred almost at high temperature which is 1100ºC. Besides, the intensity of peak also shows that the wollastonite has crystalline structure. The C-O and C-C bonding is proven by Fourier Transform Infra-Red (FTIR) analysis. The particle size for 1h milling is 26.16µm while for 5h is 16.8 µm.
Wollastonite is a natural calcium meta-silicate (CaSiO3), formed by the metamorphism of siliceous limestones at temperatures around 450 ºC and usually occurs in regionally metamorphosed highgrade rocks and near igneous contact zones [1] . It is composed of calcium (Ca) and silicon and oxygen (SiO2, silica) with the chemical formula CaSiO3. Although, much of wollastonite is relatively pure CaSiO3, it can contain some iron, magnesium, manganese, aluminum, potassium, sodium, or strontium substituting for calcium in the mineral structure. Pure wollastonite is bright white while the type and amount of impurities can produce gray, cream, brown, pale-green, or red colors [2] .
Wollastonite was used in many industries, mostly by tile factories which have incorporated it into the manufacturing of ceramic to improve many aspects, and this is due to its fluxing properties, freedom from volatile constituents, whiteness, and acicular particle shape [3] . In ceramics, wollastonite decreases shrinkage and gas evolution during firing, increases green and fired strength, maintains brightness during firing, permits fast firing, and reduces crazing, cracking, and glaze defects. In metallurgical applications, wollastonite serves as a flux for welding, a source for calcium oxide, a slag conditioner, and to protect the surface of molten metal during the continuous casting of steel. As an additive in paint, it improves the durability of the paint film, acts as a pH buffer, improves its resistance to weathering, reduces gloss, reduces pigment consumption, and acts as a flatting and suspending agent. In plastics, wollastonite improves tensile and flexural strength, reduces resin consumption, and improves thermal and dimensional stability at elevated temperatures. Surface treatments are used to improve the adhesion between the wollastonite and the polymers to which it is added. As a substitute for asbestos in floor tiles, friction products, insulating board and panels, paint, plastics, and roofing products, wollastonite is resistant to chemical attack, inert, stable at high temperatures, and improves flexural and tensile strength [4] . In some industries, it is used in different percentages of impurities such as its use as, a fabricator of mineral wool insulation, or as ornamental building materials [5] .
Silica is one of the components in wollastonite. Silica is the most abundant mineral found in the crust of the earth. It forms an important constituent of practically all rock-forming minerals. It is found in a variety of forms, as quartz crystals, massive forming hills, quartz sand (silica sand), sandstone, quartzite, tripoli, diatomite, flint, opal, chalcedonic forms like agate, onyx , and in with numerous other forms depending upon colour such as purple quartz (amethyst), smoky quartz, yellow quartz or false topaz (citrine), rose quartz and milky quartz [5] . Another component in producing wollastonite based on this research is limestone. Limestone is calcareous sedimentary rock composed of the mineral calcite (CaCO3), which upon calcinations yields lime (CaO) for commercial use.
Silica and limestone powder from local resources will be mixed up based on the ratio of 1:1. The mixtures was process for grinding in planetary mill until homogenous at milling speed of 200 rpm for 1 hour. Then, the ground sample will be sintered at various temperatures. The ranges of sintering temperatures are 900 0 C, 1100 0 C, and 1300 0 C. Later, samples will be characterized via various analyses for its properties and microstructures. X-ray Fluorescence (XRF) analysis will be done in order to investigate the purity of the selected raw materials. The morphology study of the samples will be observed under Scanning Electron Microscope (SEM), Fourier Transform InfraRed (FTIR) analysis will be done to detemine the types of branches of samples at certain wavelength and particle size analysis using wet method also will be done to determine the particle size of wollastonite that has been produced. X-Ray Diffraction (XRD) analysis will be conducted to identify the compositional and phase changes in the wollastonite after sintered at different temperatures. From the data analysis, the optimum parameters of production of wollastonite will be determine.
Wollastonite was produced after mixing the selected raw materials which are silica and limestone in the mixing ratio of 1:1, then sintered for 1 hour at temperature of 1100ºC. They were two parameters that been analyzed which are wollastonite which grind in planetary mill for 1 hour (Wollastonite 1) and 5 hours (Wollastonite 2). The milling speed used was 200 rpm for both samples. The particle size distribution graph shows that Wollastonite 1 have d 50 of 26.16µm whilst wollastonite 2 have d 50 of 16.8µm as shown in Figure 1 . The differences in the particle size value due to the milling time in planetary mill machine. High milling time will produce more fine particles compared to low milling time. This is due to the longer retention time for the samples to undergo the breakage mechanism between the particles, balls and wall of the mill jar. Referred to the Figure 2 , it shows an overlay of XRD patterns between Wollastonite 1 and 2 after sintering process. The wollastonite's phase that was occurred is β-wollastonite, also known as Wollastonite 2M and parawollastonite for both samples. From the XRD pattern, Wollastonite 2 is more crystalline than Wollastonite 1 based on the higher intensity of XRD peak. While, Wollastonite 1, shows semi-crystalline due to the lower intensity of XRD peak. High milling time leads to the decrement on crystalline phase of wollastonite. Figure 3 shows an overlay of FTIR spectrum between spectrum of Wollastonite 1 and spectrum of Wollastonite 2. There were an obvious differences between these spectrum at the range of wavenumber of ~1200 cm-1 to 800 cm-1. This range of wavelength is belonged to the β wollastonite formed in the sample after sintering process at temperature of 1100ºC. Hence, it has proven that β wollastinite phase occurred in both of these samples whereas in highly concentration in Wollastonite 1. Analysis of morphology from the Figure 4 shows that size reduction of the particles will increase the particle surface area. High surface area will increase the reaction between the particles. Therefore, the porosity of wollastonite will also increase which had been produced after sintering at high temperature. Throughout all the analysis, few of parameters are very crucial on production of wollastonite using these local resources such as sintering temperature and the size of particles. High temperature is required to sinter the samples in order to produce wollastonite structure. Melting temperature of both silica and limestone should be considered during sintering process. If the sintering temperature is exceed their melting point, others reaction will occur and resulting others structure. Besides, smaller size of particles will give better in term of reaction between the two materials due to the increment of surface area. Thus, time requirement to form wollastonite structure will decrease as well as the cost of processing. By the time, the productions of wollastonite from local industries will increase quickly due to the lower cost of production and the development of its applications.
Wollastonite has been obtained by sintering the mixture of silica and limestone at high temperature which is 1100ºC for 1 hour. At this temperature, the type of wollastonite that has been obtained is Wollastonite 2M (PCPDF number: 27-0088) and also known as parawollastonite (β wollastonite). It has been proven by X-ray Diffraction (XRD) analysis. Through this analysis also shows that the phase of wollastonite formed are crystalline and semi-crytalline structure. The higher peak of XRD pattern belongs to the crystalline structure. While, the lower peak of XRD pattern belongs to the semi-crystalline structure. Its morphology has been determined by observing under Scanning Electron Microscope (SEM) which has shown that β Wollastonite has porous characteristic. Analyzed it under Fourier Transform Infrared (FTIR), shows that for certain absorbance, wollastonite will give different wavenumber due to its functional group of mineral after sintering process. The confirmation of purity for selected raw materials has been done through X-ray Fluorescence (XRF) analysis. It is proven that the silica and limestone which have been used have highly of purity.
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